DNA minor groove binding agents interfere with topoisomerase II mediated lesions induced by epipodophyllotoxin derivative VM-26 and acridine derivative m-AMSA in nuclei from L1210 cells.
This study demonstrated that agents capable of interacting with the minor groove in nuclear DNA interfere with topoisomerase II mediated effects of antitumor drugs such as VM-26 and m-AMSA. Distamycin, Hoechst 33258, and DAPI were used as agents capable of AT-specific binding in the minor groove of DNA while producing no profound long-range distortion of DNA structure. In intact nuclei from L1210 cells, these minor groove binders inhibited the induction of topoisomerase II mediated DNA damage (DNA-protein cross-links and DNA double-strand breaks) by VM-26 and m-AMSA. The inhibitory effects of distamycin reflected prevention of formation of new lesions but not reversal of preexisting damage. The minor groove binders did not differentiate between lesions induced by an intercalator, m-AMSA, or by a DNA-nonbinding drug, VM-26. All three groove binders inhibited DNA breaks more strongly than DNA-protein cross-links. The inhibitory potency correlated with the size of minor groove binders and the size of their DNA-binding sites: distamycin (5 bp) greater than Hoechst 33258 (4 bp) greater than DAPI (3 bp). The results showed that DNA minor groove binders are a new type of modulators of the action of topoisomerase II targeted drugs.